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TablelGrade 4 Ni-based superalloy chemical composition(mass fraction,wt.%)

Element Ni Fe Co Cr C B Si
Content Bal. 3.50 1.02 13.17 0.49 2.37 3.73
RK2BEwWT
Table 2 Coating number
. Mass fraction/ wt.%
Coating number 40 Nb WeC
1# 100 0 0
24 99 1 0
3# 97 3 0
a# 95 5 0
5# 90 10 0
6# 85 10 5
T# 80 10 10
8# 75 10 15
o# 70 10 20
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Table 3 Variable parameters in the wear formula

Variable Vv W L
Coating
1# 0.048 30 21.6 7.41X10°%
2# 0.04 30 21.6 6.17X10°%
3# 0.04 30 21.6 6.17X10°%
4t 0.029 30 21.6 4.48X10°
5# 0.026 30 21.6 4,01X10°
6# 0.023 30 21.6 3.54X10°%
T# 0.021 30 21.6 3.24X10°%
8# 0.012 30 21.6 1.85X10°
o# 0.019 30 21.6 2.93X10°%
10# 0.022 30 21.6 3.39X10°%
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Study on microstructure and wear resistance of Ni-based alloy composite coatings

prepared by laser melting deposition
Li Jiadong'*, Shao Huayang!, Liu Shiwei®, He Chen?*, Zhao Yuhui?, Zhao Jibin?

(1. State Key Laboratory of Rolling and Automation, Northeastern Universally, Shenyang 110819, Liaoning China)
(2. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, Liaoning China)
(3. Military Representative Office of the Air Force Equipment Department in Liaoyang, Shenyang 110016, Liaoning China)

Abstract: Ni-based superalloys are able to maintain excellent properties in harsh environments. The Nb and WC composite strengthened grade
4 Ni-based superalloy coatings were prepared on 304NG stainless steel substrate by laser melting deposition technology (The grade 4 Ni-based
superalloy is an alloy powder made from ERNiCr-4 welding wire).The effects of Nb and WC mass fraction on the microstructure,
microhardness and wear resistance of grade 4 Ni-based superalloy coatings was studied.The results show that the coating is well combined with
the substrate without obvious cracks, pores and other defects. The addition of alloying element Nb generates new hard phases NbC and NbsCs,
which makes the eutectic structure of the alloydenser and also improves the hardness and wear resistance of the material. In the comprehensive
analysis, the coating with 10 wt.% Nb + 15 wt.% WC shows the best wear resistance. The continuous eutectic structure changes from long strip
and reticulation to four shapes of separated short strip, block, granular and fishbone. At the same time, the addition of WC transforms the wear

mechanism of the coating from abrasive wear and adhesive wear to fatigue wear.
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